on structural change in production, although the latter also encompasses structural change in employment (e.g., Fiorini et al. 2013) . While the issue of structural transformation has been the subject of extensive research in the academic arena, it was largely absent in policymakers' circle. As noted by Losch et al. (2012) , two factors have contributed to explaining the progressive political comeback of the focus on "structural change": first, the 2008 financial crisis raised questions about the sustainability of the existing growth model and its global imbalances; second, this financial crisis has demonstrated the limits of the market-only approaches, by showing that states have a key role to play, particularly in dealing with regulatory and structural issues. The need for state intervention in the market has been exemplified by the massive interventions of developed countries' governments to help cope with the adverse consequences of this crisis on their economies. The increasing attention being devoted to the importance of structural change at the regional and international levels is evidenced by the re-engagement of major development agencies and international institutions on long-term structural policies: for example, Justin Yifu Lin, previous Chief economist and Senior Vice President of the World Bank from 2008 to 2012, called for a "new structural economics" as a framework for rethinking development (Lin 2010) ; the International Monetary Fund (IMF) includes at the core of its agenda the issue of structural transformation and diversification in developing countries with a particular emphasis on Low-Income Countries. Structural change is also at the heart of the agenda of Regional development Banks such as the African Development Bank, the Asia Development Bank as well as international institutions such as UNIDO and UNCTAD. 1 In the meantime, the development thinking literature has evolved significantly since the 1950s, from the old structuralism approach (e.g., Rosenstein-Rodan 1943; Lewis 1954; Hirschman 1958; Prebisch 1959 Prebisch , 1960 )-which has underpinned the import substitution policies-to the Washington-Consensus policies (e.g., Williamson 1990 Williamson , 2004 put forth by the Bretton Woods institutions, including the IMF and the World Bank. The New Structural Economics (NSE) has emerged in the development thinking literature as an alternative approach to development. This approach has received particular attention since the 2008 global financial crisis and the ensuing global recession (see Lin 2011) . The NSE approach draws from the structural economics and the neoclassical approach (e.g., Lin 2011 Lin , 2012 Lin , 2015 to structure and change in the process of economic development, by emphasizing the importance of economic structure and industry upgrading. It views economic development as a dynamic process entailing structural changes and involving industrial upgrading and corresponding improvements in hard (or tangible) and soft (or intangible) infrastructure at each level (see Lin 2011, p. 194-195) . As summarized by Bruno et al. (2015, p. 133) , the NSE approach is a mixture of the structural approach to growth with neoclassical economics, and hence builds on three elements: an understanding of comparative advantages as the evolving potential of a country's endowment structure; a reliance on the market as allocation mechanism at any stage of development; and the importance of the role of the state in facilitating the process of industrial upgrading. At the heart of the NSE development approach is the idea that the economic structure WTO 2017), to the best of our knowledge, only one study 2 (Cirera and Winters 2015) has looked at the structural change effect of Aid for Trade programmes. However, this study has focused on structural change in exports-and not on structural change in production. Specifically, Cirera and Winters (2015) have assessed whether AfT programmes have assisted the process of structural transformation in sub-Saharan African (SSA) countries. They have examined the existence of an indirect impact of AfT flows on structural change through the trade flows and trade costs effects of AfT. They have obtained empirical evidence of no significant impact of AfT flows on trade costs, aggregate flows, bilateral trade flows and sector trade flows, with the exception that AfT programmes on trade policy and regulations reduce the time to export and import. Second, they have additionally examined the impact of AfT on structural change indicators and found no statistically significant effect.
The empirical exercise in the current article uses a panel dataset comprising 81 countries over the period . Results based on the two-step system GMM approach suggest that total AfT flows are complementary with the CAF development strategy in generating a higher extent of structural change in production.
The remainder of the paper is structured around five sections. Section 2 discusses how AfT flows and the CAD/CAF development strategy interact in influencing the extent of structural change in production. Section 3 lays down the model specification that helps address empirically the questions at hand. Section 4 discusses the econometric strategy, and Sect. 5 interprets the empirical results. Section 6 concludes.
CAF/CAD strategy, Aid for Trade and structural change in production
The NSE approach makes a distinction between the CAF development strategy and the CAD development strategy. Countries that implement the CAD strategy promote the development of advanced capital-intensive (heavy) industries that are not consistent with their comparative advantage, which is determined by their factor endowments. This involves for example, providing non-viable firms with subsidies (e.g., through fiscal transfers) and protections. This makes the CAD industries non-viable in open and competitive markets (Lin 2011) . In contrast, the implementation of the CAF development strategy (i.e., by following the comparative advantage when promoting industries) makes economies highly competitive in the domestic and world markets, and enjoy the largest possible market shares. Furthermore, the proponents of the CAF development strategy have argued that this strategy results in a faster upgrade of the country's structure of factor endowments and allows enterprises to reduce their industrial technological gap vis-à-vis developed countries, including by acquiring from developed countries industrial and technological innovations that match with their new comparative advantage. Rodrik (2011) has welcomed the NSE approach advocated by Lin (2011) . He has noted many areas of agreement with Lin's theory, and few areas of differences that he has suspected as 'methodological' and perhaps even just 'terminological' differences, which may have little practical impact (see Rodrik 2011, p. 229) . However, the CAD development strategy has received support in the literature (see UNCTAD 2016), the argument being that developing countries are endowed with abundant cheap labourintensive industries, and hence can compete in the global market of these industries. Another argument put forth has been that a CAF strategy would constrain countries to specialize in sectors of static comparative advantage, which in developing countries, represent low-value added and low-productivity sectors where possibilities for learning and upgrading are limited. Along these lines, Chang (1994) has stated that industrial policy involves building comparative advantages and creating entirely new sectors and industries rather than following static comparative advantages. Thus, industrial policy should help countries promote and discover their dynamic comparative advantage (see UNCTAD 2016). Fine and Waeyenberge (2013) have called into question the NSE approach, and noted that its core theoretical notion of comparative advantage is flawed. They have stressed the commitment of this approach to a flawed and an incoherent application of the neoclassical economics, with a narrow policy scope. Another strand of the literature has discussed the disadvantages of so-called CAF-led growth owing to different initial conditions between trading countries. The core-periphery arguments 3 are strictly based on how productivity enhancement in the core affects employment and terms of trade in the periphery requiring these countries to adjust beyond what the natural comparative advantage would suggest (e.g., Acharyya and Kar 2014) . In fact, most developing countries leapfrogged on account of such concerns, wherein the adjustments were rapid, showed structural breaks, and led to abrupt relocation of factors of production.
In light of this discussion, the current analysis does not intend to argue with certainty that the NSE approach is the right one for all countries, in particular developing countries. Rather, it aims to test whether this approach is related to structural change in production, including in conjunction with AfT flows. Nonetheless, in light of the findings in the existing literature that the CAF development strategy promotes economic growth (e.g., Bruno et al. 2015; Lin 2012) and reduces growth volatility (Lin 2012) , enhances inclusive growth (Lin 2004 ) and helps reduce poverty (Siddique 2015) , we are tempted to argue that countries that adopt a CAF strategy could experience a higher extent of structural change in production, given that the CAF development strategy would help them progressively move towards activities of high value addition, including in line with the dynamic change in their factor endowments. We do not however exclude the possibility that the empirical exercise would show a negative effect or statistically nil effect of the CAF development strategy on the extent of structural change in production, including in the presence of higher AfT flows.
Let us now discuss how AfT could affect the extent of structural change in production. The literature on the effectiveness of AfT has considered three categories of AfT flows (as defined by the Organization for Economic Cooperation and Development, OECD). These include AfT flows for building economic infrastructure; AfT flows for strengthening productive capacity; and AfT flows related to trade policies and regulations. Therefore, the effect of total AfT flows on structural change in production would depend on how each of these components of total AfT flows influences the extent of structural change in production. AfT interventions that allow building economic infrastructure could help reduce production costs, including the costs associated with intermediate inputs used in the production process of final products. Hence, this type of AfT flows would induce a higher extent of structural change in production across sectors in the economy. Nevertheless, as these effects are indirect (they do not target a specific sector), they could be sector-neutral. As noted by Cirera and Winters (2015) , in the absence of large sector distortions, these interventions may favour sectors of comparative advantage, and hence induce a lower extent of structural change in production, that is, a concentration of production on sectors of comparative advantage in the economy. AfT interventions related to trade policy and regulations could contribute to reducing administrative costs and regulatory bottlenecks to trade (Busse et al. 2012; Calì and TeVelde 2011) . In particular, such AfT interventions could, inter alia, allow policymakers to be better equipped with the appropriate trade policies consistent with the eventual government's strategy of promoting structural change. Notwithstanding this, for LDCs, unless the "self-reinforcing (lock-in) effects of initial specialization" makes it difficult for them to diversify and promote structural change in production, we could expect this indirect effect of AfT for trade policy and regulations to positively influence structural change in production, through production diversification away from primary products to manufacturing products and/or services. AfT interventions directed toward specific sectors, which as we will see later on, are categorized under the umbrella term "Aid for Trade for productive capacity" aim to strengthen capacity in sectors such as banking and financial services, business and other services, agriculture, fishing, industry, mineral resources and mining, and tourism. Such interventions would have a direct effect on structural change in production in the recipient country, including by promoting or reducing the extent of structural change in production, depending on the strategy implemented by the beneficiary country, i.e., on whether or not the latter relies on its sectors of comparative advantage. Overall, as AfT interventions are consistent with the development strategy of the recipient-countries, we expect that they could positively or negatively influence the extent of structural change in production. Now, let us consider how could the CAF/CAD development strategy interact with AfT interventions in influencing the extent of structural change in production in the recipient-countries? Based on the NSE framework, we postulate that Aid for Trade flows could help governments complement the market mechanism role (i.e., achieving an effective resource allocation) in facilitating structural change by, inter alia, helping upgrade and improve hard and soft infrastructure, and eventually compensate for information externalities. In that context, AfT interventions could contribute to laying the ground for the implementation of a CAF strategy that would help recipient-countries promote structural change in production, in line with their overall development strategies. Therefore, we expect greater AfT flows to be complementary with the CAF development strategy in promoting structural change in production. The empirical exercise would help test this hypothesis and provide clear evidence on whether AfT flows and CAF development strategy are complementary or substitutable in promoting the extent of structural of production.
Empirical model
We examine the effect of both CAF/CAD development strategy, and AfT on structural change in production by drawing from the relatively scant literature on the macroeconomic determinants of structural change (e.g., Dabla-Norris et al. 2013; Duarte and Restuccia 2010; McMillan et al. 2014; Jha and Afrin 2017; Herrendorf et al. 2014; Martins 2018) . In addition to the two variables of interest in the analysis, namely Aid for Trade and the indicator of the development strategy based on comparative advantage, the analysis also considers a number of control variables that are expected to influence the effect of these two variables of interest on the dependent variable. These controls include the trade policy stance ("TP"); the development level ("GDPC") measured by the real per capita income, which also captures the domestic demand pattern; the education level ("EDU"); the financial development depth (denoted "FINDEV"); countries' physical fundamentals, such as the share of arable land in total land in a given country ("SHARABLE"), the population size ("POP"), and the institutional and governance quality ("INST"). Dabla-Norris et al. (2013) have examined the determinants of structural change in production by using countries' fundamentals as well as policy and institutional factors to explain the differences in output structures. In particular, the authors have documented stylized facts on the process of structural transformation around the world by using output shares (sectoral real value added by economic activity, including agriculture, manufacturing and services) as a proxy for structural change. Along the same lines, Jha and Afrin (2017) have examined the patterns of structural transformation in African countries, including by considering the evolution and determinants of the shares of agricultural, manufacturing and services in total output for 53 African countries. McMillan et al. (2014) have subsequently considered the determinants of structural change, but also provided empirical evidence that structural change contributed positively to Africa's overall productivity growth. The authors have proxied structural change by the labour reallocation effect. Specifically, using data on economy-wide, and sectoral labour productivity, the authors have decomposed the change in the economy-wide productivity into two components. The first component is the ''within" component of productivity growth, i.e., the weighted sum of productivity growth within individual sectors, where the weights are the employment share of each sector at the beginning of the time-period. The second component referred to as ''structural change" term reflects the productivity effect of labour re-allocations across different sectors. In the spirit of the work by McMillan et al. (2014) , Martins (2018) has examined the determinants and patterns of structural change by using the Shapley decomposition developed by Shorrocks (2013) to extract the indicator of structural change. Herrendorf et al. (2014) have studied structural transformation by developing a multi-sector extension of the one-sector growth model (that encompasses the main existing theories of structural transformation), which serves as a natural benchmark to study structural transformation and that it is able to account for many salient features of structural transformation. Duarte and Restuccia (2010) have developed a model to measure structural transformation so as to examine the role of structural transformation (the secular reallocation of labour across sectors) on aggregate productivity.
The current analysis has used two measures of the extent of structural change in production across several production sectors in the economy. The first and main measure (henceforth referred to as SCINAV) is a metric-based structural change index, which relies on the Norm and Absolute Value Index. The second indicator used for robustness check analysis is the Modified Lilien Index of structural change, henceforth referred to as SCIMLI. Both indicators have been computed using the disaggregation of United Nations Data on Sectoral Value Added. In particular, we use the following sectoral disaggregation (four sectors are considered). Sector 1: agriculture, hunting, forestry and fishing; Sector 2: manufacturing; Sector 3: mining and utilities and Sector 4: construction, wholesale, retail trade, restaurants and hotels, transport, storage and communication and other activities, which we sum up to obtain the "Service" sector.
The SCINAV indicator, which has also been used in other studies (e.g., Productivity Commission 1998; Bacchetta and Jansen 2003; Cortuk and Singh 2011; Dietrich 2012; and Fiorini et al. 2013 ) reflects the extent of structural change across several production sectors in the economy. In the literature, it is also referred to as the Michaely Index (Michaely 1962) or Stoikov Index (Stoikov 1966) . It is the most prominent and also simplest measure of structural change, and is derived from a metric-based approach of measuring structural change. It summarizes here the changes in sectoral composition of an economy between two points in time.
The SCINAV indicator is defined as follows:
x it is the share of sector i at time t and x is is the share of sector i at time s. Hence, the differences of the sector shares x i are first calculated between two points in time (s and t). The absolute amounts of these differences are summed up and divided by two (since each change is counted twice). The SCINAV indicator has been computed using non-overlapping 3-year averages of data on sectoral shares (of total output) in order to capture medium term effects over the period 1996-2016 (see the sub-periods below). As such, the SCINAV values range between zero and unity, which facilitates its interpretation. For example, the amount of structural change exactly equals the share of the movements of the sectors as a percentage of the whole economy (see Dietrich 2012) . If the structure remains unchanged, the index is equal to zero, and if the whole economy undergoes a total change (the change in all sectors is at its highest), then the index is equal to unity.
The Modified Lilien Index of structural change (SCIMLI) is derived from an axiomatic analysis of SCI (see details on Dietrich 2012). The Lilien (1982) Index originally measured the standard deviation of the sectoral growth rates of employment from period s to period t. Stamer (1998) modified this index in order to fulfil the characteristics of a metric. The SCIMLI indicator is defined as follows:
, with x it > 0 and x it ′ > 0. x it is the share of sector i at time t and x it ′ is the share of sector i at time t′. According to this index, the influence of sector i grows in proportion to its size as well as to the value of its relative growth. Like for the SCINAV indicator, the SCIMLI indicator has also been computed using non-overlapping 3-year averages of data on sectoral shares so as to capture medium term effects. A rise in the values of SCINAV and SCIMLI indicators reflects a greater extent of structural change across production sectors, while a decrease in the values of these indicators indicate a lower extent of structural change across production sectors.
The variable "TCI" stands for the proxy for the development strategy based on comparative advantage (i.e., CAF or CAD) adopted by a given country (see for example Liu, 2004 and Bruno et al. 2015) . Following for example, Lin and Liu (2004) and Bruno et al. (2015) , we calculate TCI using the formula:
AVM it is the added value of manufacturing industries of a given country i, at time t; GDP it is the total added value of the country i; LM it stands for the labour in the manufacturing industry, and L it is the total labour force. For a given country, a rise in the values of the TCI indicator reflects the fact that this country follows a CAD development strategy by investing in heavy (capital-intensive) manufacturing industries, whereas declining values indicate that the country follows a CAF development strategy. The numerator of the TCI (i.e., AVM it LM it ) is relatively larger when manufacturing firms experience large market shares due to the government's intervention (with access to subsidized credit and inputs, and very high profits lead to higher investment into capital) and as a result, where the value added generated by the sector is above what would be generated otherwise. Concurrently, as such a strategy leads to a distorted sector where capital-intensive technologies are the government's priority, the sector would employ less labour. As noted by Bruno et al. (2015, p. 134) , the TCI indicator reflects a situation where a government tries to kick-start economic growth through policies supporting a capital-intensive manufacturing sector. The variable "AfT" is the measure of the real gross disbursements of AfT flows. It could either be real total gross disbursements AfT flows (constant US dollar 2016 prices), and denoted "AfTTOTCST" or its components, namely the real gross disbursements Aid for Trade flows for economic infrastructure (constant US dollar 2016 prices) denoted "AfT-INFRACST", the real gross disbursements of Aid for Trade flows for building productive capacity (constant US dollar 2016 prices) denoted "AfTPRODCST", and the real gross disbursements of Aid for Trade flows allocated for trade policies and regulations (constant US dollar 2016 prices) denoted "AfTPOLCST". Data on gross disbursements of AfT is available in OECD/CRS database from 2002 onwards. In particular, when the current study was being written, the data available covered the period 2002-2016. As this period is relatively short to capture the extent of structural change in production (it takes time for countries to change the sectoral structure of output) in AfT recipient countries, we rely on AfT commitment data that covers the period 1995 onwards, and adopt the approach used in Selaya and Sunesen (2012, p. 2158) to expand our AfT data so that it covers now the period 1996-2016 (this approach has also been used in Clemens et al. 2012; Thiele et al. 2006) . The approach assumes that the proportion of AfT actually disbursed to sector "x" ( AfT x ) (for example, AfT disbursed for economic infrastructure; productive capacity building; and trade policies and regulations) during a given period is equal to the proportion of aid committed to sector x during this period, and is hence given by AfT x = Commit x
x Commit x
x AfT x , where Commit x stands for the amount of real AfT commitments (constant US dollar 2016 prices) to sector x; x AfT x is the total amounts of AfT commitments and disbursements (constant US dollar 2016 prices) received during each period, respectively. While there may be some concerns about the approximation of sectoral disbursements with sectoral commitments because of differences in definitions and statistical record (see Clemens et al. 2012 for more details), Odedokun (2003) and Clemens et al. (2012) have noted that this problem is likely to be small since aid disbursements and commitments (both on the aggregate and sectoral levels) are highly correlated. Using this formula and based on AfT commitments and disbursements (constant US dollar 2016 prices) extracting from the OECD/CRS database (see Appendix 1 for more details), we have calculated for each country in the sample, and for each year, from 1996 to 2001, data on gross disbursements of AfT for economic infrastructure, gross disbursements of AfT for productive capacity building, and gross disbursements of AfT for trade policies and regulations. This data has been merged with the available dataset on OECD/ CRS database on these three types of AfT flows over the period 2002-2016, so as to obtain the dataset of 81 countries over the period 1996-2016, used in the current analysis.
Against this background, we posit the following model:
where i represents a country's index; t denotes the time-period. The panel dataset used to estimate model (1) contains 81 AfT recipients over the period 1996-2016. The variable "SCI" is the dependent variable, which is primarily measured by the indicator "SCI-NAV", and for robustness check by the indicator "SCIMLI". "TCI" is the indicator of the development strategy. "AfT" is the measure of real gross disbursements of AfT flows. The description and source of all control variables are provided in Appendix 1. Data on variables has been averaged over non-overlapping sub-periods of 3-year average so as to reduce the influence of business cycles on variables, as well as to obtain medium-term effects of regressors on the dependent variable. The sub-periods include 1996-1998; 1999-2001; 2002-2004; 2005-2007; 2008-2010; 2011-2013; and 2014-2016 . The dependent variable "SCI" represents the extent of structural change in production. We have applied the natural logarithm to this variable so as to limit its high skewness. Likewise, the natural logarithm has been applied to the variables "AfT", "GDPC", and "POP" in order to limit their high skewness. The one-period lag of the dependent variable has been included in model (1) as a regressor so as to capture the initial level of structural change in production as well as the persistence of this variable over time. Model (1) features countries' fixed effects ( ϑ i ) and time effects ( ω t ). The latter represent global shocks that could affect the process of structural change in production in all countries together. ϕ 0 to ϕ 10 are parameters to be estimated. ε it is an error term. Appendix 2 shows descriptive statistics on the variables used in the analysis, while Appendix 3 presents the list of countries used in the analysis. We shed light on how the key variables of interest, namely structural change indices (SCINAV and SCIMLI), TCI and the total AfT flows, in constant values (AfTTOTCST), have evolved over the period 1996-2016. To do so, we use the 3-year average data to provide in Fig. 1 the evolution of the two indices of structural change in production and TCI, while Fig. 2 displays the evolution of the two indices of structural change in production as well as the total real AfT flows. Furthermore, Fig. 3 has used SCINAV as the measure of structural change in production (which is our primary measure of structural change in production), and shows the correlation pattern (in the form of scatter plot) between
this variable and TCI on the one hand, and between SCINAV (in Logs to limit its skewness) and the total real AfT flows (also in Logs to limit its skewness), on the other hand. We observe in Fig. 1 reported in Appendix 2, we note that values of TCI range between 0.475 (for Tunisia in the sub-period 2014-2016) to 231.7 for (for Niger in the sub-period 2002-2004) (Fig. 4) . Figure 2 suggests that the total real AfT flows and structural change in production indicators have evolved in opposite directions. In particular, AfT flows have declined from US$ 392 Fig. 3 , we observe in the left-hand graph a negative correlation pattern between the total real AfT flows and SCINAV, and in the right-hand graph a positive correlation pattern between TCI and SCINAV. These tend to indicate that AfT flows are associated with a lower extent of structural change in production, while the CAD strategy is correlated with a higher extent of structural change in production. However, these patterns reflect simple correlations, but not causality.
Expected effects of control variables
We expect greater trade policy liberalization to be conducive to structural change in production through, inter alia, the diffusion of knowledge and technology from the direct import of high-tech goods and higher productivity (e.g., Grossman and Helpman 1991; Barro and Sala-i-Martin 1997; Baldwin et al. 2005 ) that would promote output and employment in high-productivity sectors. However, if greater trade policy liberalization leads countries to lock their production into sectors in which they have a comparative advantage (which is particularly the case for poor countries exporters of primary products), this would likely result in lower extent of structural change in production. Real per capita income (which acts as a measure of development level) is likely positively associated with the extent of structural change, as richer countries have a greater capacity, including human, physical and productive capacities to promote structural change in production compared to relatively less advanced countries. Human capital characteristics, including the education level reflects the average skill level of the workforce, and could induce a greater extent of structural change in production if this workforce is used in a wide range of high value-added productive sectors. However, if the bulk of existing workforce is used in existing activities (e.g., Agosin et al. 2012) , this might result in lower extent of structural change in production. Limited access to affordable finance would constrain the ability of firms to produce and generate higher employment growth (Martins 2018), which would reduce the extent of structural change in production. A rise in the depth of financial development could allow greater diversification, risk sharing, and investment in higher productivity activities, and hence facilitate resource allocation across the economy (Levine 2005) . This could, in turn, facilitate the development of activities with high value addition, and promote structural change in production across the various sectors of the economy. In the meantime, one could expect financial development to be associated with a lower extent of structural change in production (i.e., for example a concentration of production activities in few sectors of the economy) if banks are willing to finance only the development of activities in which the country has a comparative advantage. The size of the population aims to capture possible scale effects that can affect structural change in production. Countries' fundamentals are captured through the inclusion of the share of arable land in total land in model (1).
Weak institutions divert resources from productive sectors to unproductive sectors, and hence promote rent-seeking activities (Iqbal and Daly 2014) . Similarly, widespread corruption, inefficient bureaucracy, and a high risk of expropriation of private property by the government can create uncertainty among producers and discourage them from investing and innovating over the long term (Faruq 2011) . In this context, better governance and institutional quality would be positively associated with the extent of structural change in production. However, better institutional and governance quality might be associated with a lower extent of structural change in production (i.e., a concentration of production in few production sectors of the economy) if countries' activities are developed in sectors of comparative advantage.
Method
The empirical exercise starts with the estimation of model (1) (without the one-period lag of the dependent variable as a regressor) using standard estimators. The first set of estimators include the pooled ordinary least-squares (denoted "POLS-DK") and the fixed effects estimator (denoted "FE-DK"), where standard errors have been corrected using the Driscoll and Kraay (1998) technique. The other estimators are the random effects (denoted "RE") and the feasible generalized least squares estimator (denoted "FGLS"). It is important to note that the Driscoll and Kraay (1998) technique allows for correcting standard errors for heteroscedasticity, autocorrelation and cross-sectional dependence. Results of these estimations are presented in Table 1 . However, these results could be biased for several reasons. First, there could be a bi-directional causality between the dependent variable and a number of regressors, including Aid for Trade flows, the indicator of the CAF/CAD development strategy, trade policy, the education level, and the Between R-squared 0.4077
Overall R-squared 0.3172 depth of financial development. Second, there might be another endogeneity concern associated with the absence of the one-period lag of the dependent variable as a regressor (i.e., the omitted variable bias). Furthermore, the presence of one-period lag of the dependent variable as a regressor in model (1) could induce another endogeneity bias due to the correlation between the unobserved country-specific effects and the lag(s) of the dependent variable (e.g., Nickell 1981; Anderson and Hsiao 1982). To address these endogeneity problems, we use the two-step system GMM estimator (see Arellano and Bover 1995; Blundell and Bond 1998) to estimate model (1) as it stands, as well as various other specifications of this model. This estimator is particularly appropriate for panel dataset like the one used in the current study, i.e., with large N (number of individuals) and small T (time-period). In spite of the fact that the full exogeneity of the GMM-type instruments has been questioned in the empirical literature, this estimator is largely used in empirical studies given its superior small sample properties (for example, compared to the first difference-GMM approach of Arellano and Bond 1991; and the one-step system GMM approach) notably when the series are highly persistent over time (see Blundell et al. 2001) . To address endogeneity concerns, the estimation based on the two-step system GMM approach uses lagged values as instruments for the first-differenced regressors, and first-differences as instruments for the equation levels. AfT variables (i.e., the variable capturing the total AfT flows and its components) as well as regressors "TCI", "TP", "EDU", and "FINDEV" have been considered as endogenous in the regressions based on the two-step system GMM estimator. The validity of the two-step system GMM estimator depends on the assumption that idiosyncratic disturbances do not show significant second-order serial correlation (AR(2)) in the error term, but a significant first-order serial correlation in the error term (AR(1)), along with the Sargan test for over-identification, whose statistic is expected to show a p value higher than 10%. We also report results associated with the test of third-order serial correlation in the error term (AR (3)), which is expected to show a statistic whose p-value should be higher than 10%. Finally, we present the number of instruments used in the regressions, as a number of instruments higher than the number of countries could make the afore-mentioned tests irrelevant (Roodman 2009). In the regressions, we have used a maximum of 2 lags of dependent variable as instruments and 2 lags of endogenous variables as instruments. Tables 2, 3 , 4, 5 present the outcomes of estimations of different variants of model (1) using the two-step system GMM estimator. Specifically, Table 2 presents results arising from the estimation of model (1) that helps examine the effect of total AfT flows and the TCI indicator on the extent of structural change in production (see columns [1], [2] and [3]). Table 3 reports the outcomes of the estimations of specifications of model (1) where the variable capturing the total AfT flows is replaced with each of its components. Table 4 displays the estimates arising from the estimation of model (1). These estimates allow to examine how AfT flows and the CAF/CAD development strategy interact in influencing the extent of structural change in production. To that effect, the variable capturing the interaction between each of the "AfT" variables (either total AfT flows or its components) and "TCI" is included in model (1). Finally, Table 5 reports the estimates of model (1) specification that allows checking the robustness of the findings in Table 4 , including by replacing the dependent variable "SCINAV" with "SCIMLI".
Results and discussion
Across the four columns of Table 1 , results indicate that the total AfT flows do not affect the extent of structural change in production. At the same time, results in columns [1], [2] and [4] (based, respectively, on the POLS-DK, FE-DK, and FGLS) show a negative and significant effect of TCI at the 5% level, thereby indicating that the CAF strategy is associated with a greater extent of structural change in production. Meanwhile, results in column [3] (based on the random effects estimator) indicate no significant effect of TCI on the extent of structural change in production. With regard to control variables, we observe that trade policy liberalization does not affect the extent of structural change in production. The education level tends to be negatively and significantly related to the extent of structural change in production, thereby suggesting that higher education level likely induces a higher concentration in some production sectors at the expense of other sectors. Real per capita income (measure of the development level) exhibits alternatively negative and positive significant coefficients, respectively, in columns [2] and [4], but no significant coefficient at the 10% level in columns [1] and [3] . While financial development exerts no significant effect on the extent of structural change in production, the share of arable land in total land area tends to be positively associated with a higher extent of structural change in production. Likewise, the population size and the institutional and governance quality tend to induce a lower extent of structural change in production, that is, they tend to lead to a concentration of production in some sectors of the economy. As noted above, these results might be biased due to several endogeneity concerns, and plausible results would be obtained here from regressions based on the two-step system GMM approach (see Tables 2, 3 , 4, 5). However, before interpreting these results as well as those reported in the other tables, it is important to say few words on the results of the diagnostic tests that allow examining the validity of the twostep system GMM estimator used to perform the empirical analysis. The outcomes of these diagnostic tests are provided at the bottom of all columns of Tables [2] to [5] , and are clearly satisfactory, as they confirm the appropriateness of this estimator. Specifically, we note across all these columns that the p values related to AR(1) test are 0, while the p-values of the AR(2) and AR(3) tests are higher than 10%. Moreover, the p-value of the Sargan test is always higher than 10%, and the number of instruments used in the regressions is always lower than the number of countries. Results in column [1] (based on the estimation of model (1) without the "AfT-TOTCST" variable) indicate that the development strategy based on the CAD approach induces a higher extent of structural change in production (the coefficient of the TCI variable is positive and statistically significant at the 1%). The estimates reported in column [2] (based on the estimation of model (1) without the "TCI" variable) suggest that AfT flows do not influence structural change in production. In column [3] where model (1) is estimated as it is (i.e., with both TCI and AfT variables, here total AfT variable), we obtain a positive and significant effect of both AfT and TCI on the extent of structural 
Table 4 Effect of the interaction between total AfT flows (or its components) and the development strategy on structural change in production
Estimator: Two-step system GMM Robust standard errors are in parenthesis. In the regressions, the variables "AfTINFRACST, AfTPRODCST, AfTPOLCST, TCI, TP, EDU, and FINDEV" have been considered as endogenous. The other variables have been considered as exogenous. change in production. These results suggest that while AfT flows induce a higher extent of structural change in production, surprisingly the CAD development strategy (and not the CAF strategy) results in a greater extent of structural change in production. This outcome might reflect the fact that the effect of the CAF development strategy on the extent of structural change in production depends on other variables, including AfT flows (this is what we will check in Table 4 ). This peculiar result leads us to check whether there are differentiated effects of TCI on the extent of structural change in production across countries, depending on the latter's development levels. In that respect, we present in column [4] of Table 2 the outcome of the estimation of a specification of model (1), which includes the interaction between TCI and the real per capita income, which acts as an indicator of countries' development levels. While results confirm the positive and significant effect of total real AfT and TCI on the extent of structural change in production, they also clearly indicate a negative and significant effect (at the 5% level) of the interaction term. These suggest that as countries develop, the extent of structural change in production is positively driven by the CAF development strategy. In particular, there is a threshold of the real per capita income above which the CAF development strategy exerts a positive effect on the extent of structural change in production, as below this threshold, it is rather the CAD development strategy that generates greater structural change in production. This average threshold is given by US$ 1087.25 [= exponential (0.0488/0.00698)]. Thus, the CAD development strategy induces a higher extent of structural change in production mainly in low-income countries. Focusing on results reported in column [3] , we note about the outcomes concerning the control variables that trade policy liberalization exerts no significant effect on the extent of structural change in production, while higher financial development, higher development level, and higher share of arable land in total land area are positively and significantly associated with the extent of structural change in production. The education level, the population size and the quality of institutions and governance are negatively associated with the extent of structural change in production (the coefficients of these variables are negative and statistically significant at least at the 1% level). These suggest that these factors tend to lead countries to concentrate their production on some sectors in the economy. Note that estimates associated with controls in column [4] of Table 2 are quite similar to those in column [3] of the same table. Table 3 reports results of the estimation of variants of model (1) where the variable "AfT" is not the total AfT flows, but rather the components of the latter. We obtain that AfT interventions for economic infrastructure generate a higher extent of structural change in production (see column [1] ), whereas AfT for productive capacity building and AfT associated with trade policies and regulations induce a lower extent of structural change in production. These results indicate that trade costs reduction through the development of economic infrastructure promote structural change in production, while the build-up of productive capacity and Aid for Trade policies and regulations tend to lead countries to expand the production in some sectors at the expense of others, and hence reduces the extent of structural change across all economic sectors considered in the study. We also obtain here, in confirmation of results in Table 2 , that higher values of TCI are associated with a positive effect on the extent of structural change, thereby indicating that it is the CAD development strategy that results in a greater extent of structural change in production, although this peculiar result could reflect differentiated effects across countries, depending on their development levels. The estimates related to control variables in the three columns of Table 3 are broadly consistent with those in column [3] of Table 2 .
We now consider estimates in Table 4 , which allow to examine the extent to which AfT flows (total AfT as well as its components) and the CAF/CAD strategy interact in influencing the extent of structural change in production in AfT recipient-countries. Results in column [1] suggest a positive and significant effect (at the 5% level) of the total AfT flows on the extent of structural change in production. At the same time, the interaction term associated with the interaction variable between the total AfT flows and TCI is negative and statistically significant at the 1% level, thereby suggesting that AfT (total AfT flows) are complementary with the CAF strategy in inducing a greater extent of structural change in production. Thus, in the context of higher AfT flows, countries that adopt a CAD strategy experience a lower extent of structural change in production, while countries with a CAF strategy enjoy a greater extent of structural change in production. In other words, if governments want to reap the benefits of AfT flows in terms of structural change in production, they will be better off adopting the CAF development strategy. This finding is line with studies such as Ghimire et al. (2013) who have shown that AfT flows allocated to a given sector in the economy is positively associated with the exports of this sector. The same patterns of results are obtained in columns [2] and [3] concerning the interaction between TCI and, respectively, AfT related to economic infrastructure and AfT for productive capacity building. Furthermore, results in columns [1] to [2] indicate that there is a threshold of AfT amounts above which the total effect of AfT (total AfT and AfT for economic infrastructure) on the extent of structural change in production changes sign. These thresholds of total AfT and AfT for economic infrastructure are given, respectively, by $US 0.27 billion [= exponential (0.187/0.00963)] and $US 86.8 million [= exponential (0.136/0.00744)]. Thus, countries that receive total AfT amounts lower than $US 0.27 billion (or total amounts of AfT for economic infrastructure lower than $US 86.8 million) tend to experience a positive effect of the CAD development strategy on the extent of structural change in production, and countries that receive AfT amounts higher than $US 0.27 billion (or total amount of AfT for economic infrastructure higher than $US 86.8 million) tend to experience a positive effect of the CAF development strategy on the extent of structural change in production. On the other hand, there are thresholds of TCI above which the total effects of, respectively, total AfT flows and AfT flows allocated to economic infrastructure on the extent of structural change in production change sign. These thresholds are, respectively, given by 7.3 (= 0.0703/0.00963) and 10.54 (= 0.0784/0.00744), respectively, for results in columns [1] and [2] . Hence, countries whose TCI values are lower than the threshold 7.3 experience a positive effect of total AfT flows on the extent of structural change in production (and for these countries, the lower the value of the TCI, i.e., when the development strategy is increasingly a CAF strategy, the higher the extent of structural change in production). In contrast, countries with TCI values higher than this threshold, experience a reducing effect of total AfT flows on the extent of structural change. The same reasoning applies to AfT related to economic infrastructure, although the threshold amounts here to 10.54.
As for Aid for productive capacity building (see column [3] ), we obtain that the interaction term is negative and significant at the 1% level, whereas the coefficient of the total AfT variable is not statistically significant at the 10% level. Taking together, these two results indicate that on average, AfT for productive capacity building consistently induces a greater extent of structural change in production when countries adopt a CAF strategy: the lower the values of TCI (i.e., the strong is the CAF strategy), the higher is the extent of structural change in production. With regard to results displayed in column [4] , we obtain on the one hand that the coefficient of the variable capturing AfT related to trade policies and regulations is negative and statistically significant, whereas the interaction term is positive, but not statistically significant at the conventional levels. On the basis of these two results, we conclude that, on average, there is no combined effect of AfT associated with trade policies and regulations and the development strategy (CAF or CAD) on the extent of structural change in production. Results concerning control variables in columns [1] to [4] align with those in column [3] of Table 2 .
The results concerning the effect of the interaction between the total AfT flows and TCI on the extent of structural change in production reflects an average effect and may therefore hide differentiated impacts of total AfT flows (including in terms of magnitude, sign, and statistical significance) on the extent of structural change in production, for varying levels of TCI. For this reason, we display in Fig. 5 , at the 95 per cent confidence intervals, the development of the marginal impact of "TCI" on "SCINAV" for varying amounts of total AfT flows that accrue to recipient-countries. The marginal impacts that are statistically significant at the 95 per cent confidence intervals are those encompassing only the upper and lower bounds of the confidence interval that are either above or below the zero line. The figure shows that the marginal impact of "TCI" on "SCINAV" decreases as countries receive higher amounts of total AfT flows. However, this marginal impact is not always statistically significant. Specifically, it is positive and statistically significant for amounts of AfT flows lower than (or equal to) $US 0.215 billion [= exponential (19.18639)], and negative and statistically significant for AfT values strictly higher than $US billion 0.51 [= exponential (20.0579)]. These results, therefore, indicate that countries enjoy a positive effect of the CAF development strategy on the extent of structural change in production only when they receive very high amounts of AfT, in particular when AfT amounts exceed $US 0.51 billion. Hence, countries that receive AfT amounts lower than $US 0.215 billion experience a positive effect of TCI on SCINAV, i.e., in these countries, the adoption of a CAD development strategy induces a greater extent of structural change in production. In contrast, countries that enjoy AfT flows higher than $US 0.51 billion experience a positive effect of the CAF development strategy (or a negative effect of the CAD development strategy) on the extent of structural change. For these countries, the higher the AfT amounts, the higher is the positive effect of the CAF development strategy on the extent of structural change in production. Overall, the figure shows that countries that experience higher amounts of AfT flows tend to progressively reduce the reliance on the CAD development strategy (and increasingly adopt the CAF development strategy) so as to promote structural change in production.
Symmetrically, we present in Fig. 5 , at the 95 per cent confidence intervals, the development of the marginal impact of "AfTTOTCST" on "SCINAV" for various countries' levels of TCI. The figure shows that the marginal impact of "AfTTOTCST" on "SCINAV" decreases as countries experience higher TCI values, and is almost always positive and statistically significant. Specifically, it is positive and statistically significant for TCI values lower than (or equal to) 0.48, and statistically nil for TCI values comprised between 0.48 and 23.6. For TCI values higher than (or equal to) 23.6, the marginal effect of the total AfT on the extent of structural change in production is negative and statistically significant. Hence, total AfT flows reduce the extent of structural change in production in recipientcountries that experience TCI values higher than 23.6. In addition, for these countries, the higher the values of the TCI, the higher is the magnitude of the negative effect of total AfT on the extent of structural change in production. As a result, countries that implement CAF strategies experience a positive effect of AfT flows on the extent of structural change in production: AfT interventions are complementary with the CAF development strategy in inducing a higher extent of structural change in production. For countries with TCI values lower than 0.48, AfT flows are substitutable with countries' CAF development strategy. Finally, countries with values of TCI ranging from 0.48 to 23.6 experience no significant effect of AfT flows on the extent of structural change in production.
As noted in the previous section, the robustness of findings in Table 4 is checked by replacing SCINAV with SCIMLI in model (1). The results of the estimation of this model specification without/and with the interaction between "TCI" and the total AfT variable are reported, respectively, in columns [1] and [2] of Table 5 . These results are largely consistent with those in Table 4 , notably in terms of direction of the effects of AfT, TCI and the interaction variable on structural change in production. Specifically, we obtain in columns [1] and [2] that higher total AfT flows induce a greater extent of structural change in production, while the interaction term exhibits a negative sign (as in Table 4 ), which indicates that total AfT flows promotes structural change in production when countries adopt the CAF development strategy. The threshold of TCI below which the total effect of total AfT flows on the extent of structural change in production is positive is given by 7.24 (which is close to the threshold of 7.3 obtained in Table 4 ). Estimates of controls are to a large extent consistent with those in Table 4 .
Conclusion
This paper examines how AfT flows interact with countries' development strategy based on the comparative advantage (CAD or CAF) in influencing the extent of structural change in production. The analysis is conducted using an unbalanced panel dataset, which contains 81 countries over the period 1996-2016. Based on the two-step system GMM approach, the estimations' results have shown that total AfT flows are complementary with the CAF development strategy in promoting structural change in production. These findings show that as the international community, including donorcountries and international financial and regional institutions are working with national policymakers of developing countries to promote economic diversification and structural change (including in production), the provision of higher AfT flows to these governments should be accompanied by the adoption of the CAF development strategy so as to achieve the intended objective of promoting structural change in production. See Table 7 . 
